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(57) Abstract 

The invention concerns a transmitter comprising 
a power tube (1) whereof the gate is excited by a vari- 
able phase signal through an energizer (2) and whereof 
the anode is amplitude modulated by a modulator (3) 
output signal. The phase and amplitudes of the signals 
respectively applied on the tube (1) gate and anode 
are representative of the phase and amplitude of the 
complex signal to be transmitted. In order that the am- 
plifying characteristic of the transmitter in its entirety 
remains linear independently of the amplitude of the 
signal to be transmitted, the energizer (2) has a linear 
amplifying characteristic for low amplitude levels of 
the signal to be transmitted and operates in saturated 
mode when the amplitude of the signal to be transmit- 
ted exceeds a predetermined threshold. The invention 
is applicable to short-wave transmitters. 

(57) Abrege 

L*6metteur comprend un tube de puissance (1) 
dont la grille est excitee par un signal de phase 
variable au travers d'un dispositif d'excitation (2) et 
dont l'anode est modulee en amplitude par Ie signal 
de sortie d'un modulateur (3). La phase et I'amplitude 
des signaux appliques respectivement sur la grille et 
Panode du tube (1) son representatifs de la phase et de I'amplitude du signal complexe a transmettre. Pour que la caracteristique 
d'amplification de l'emetteur dans son ensemble reste lin&rire independamment de I'amplitude du signal a transmettre le dispositif d'excitation 
(2) presente une caracteristique d'amplification lineaire pour les faibles amplitudes du signal a transmettre et travaille en regime saturd lorsque 
I'amplitude du signal a transmettre depasse une valeur de seuil determinee. Applications: Emetteurs ondes courtes. 
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Short wave high efficiency radio broadcasting transmitter 
for digital transmissions 

This invention relates to a high efficiency radio-broadcasting transmitter 
5 optimized for digital type transmissions. It is applicable particularly to short wave radio 
broadcasting transmissions. 

Radio broadcasting transmitters used at the present time for short wave 
transmissions are optimized to have a very high efficiency during transmission in pure 
amplitude modulation with carrier residue. 

10 In order to achieve this, they are organized around a high power tube acting 

essentially as a current switcher at the rate of a carrier wave to be transmitted. A high 
voltage signal proportional to the instantaneous amplitude of the high frequency wave to 
be transmitted is applied to the anode tube through the output from a modulator. 
Modulations used at the present time are known as abbreviations IML and PSM. 

15 With new digital radio broadcasting systems currently being standardized, the 

transmitted wave shape is not related to the audio frequency signal to be transmitted. It 
is of the type that is used in serial or parallel modulators. The binary stream that is 
transported depends on the coding of the audio frequency signal that is done on the 
input side, and the data that accompany it. The purpose of the process is to significantly 

20 improve the intrinsic reception quality of audio frequency signals and to make them 
insensitive to unwanted effects that occurred during propagation and are due mainly to 
fading, noise and interference phenomena, provided that they remain limited to 
reasonable values. 

Another advantage of the process is that there is no need to transmit a carrier 
25 wave, although the carrier wave represents up to 90% of the total transmitted power in 
amplitude modulation transmitters. Furthermore, with a digital modulation process with 
a serial or parallel modulator, the transmitted signal is modulated both in amplitude and 
in phase. It is a complex signal, usually described by the relation S(t)=l(t) + j Q(t), 
where 1(f) is the phase signal and Q(t) is the quadrature signal. This makes it possible to 
30 consider using a conventional amplitude modulation transmitter in which a frequency 
reference is modulated in phase and in which the input audio frequency signal is 
proportional to the modulus of the complex signal to be transmitted. 

Tests carried out up to now on this type of transmitter show that although the 
transmitted signal quality can be considered as being sufficient for reception, it is 
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insufficient for an operational system that will need to cohabit with other transmitters, 
regardless of whether they are amplitude or digital modulation signals. 

Even if the precaution of transmitting a carrier residue is taken in order to make 
operation of transmitter performances linear in terms of distortion, pass band and 
5 neutralization, the result is that the parasite transmissions in channels adjacent to the 
channels used by the transmitter are too high. 

Defects with this type of transmitter are essentially due to the fact that the signal 
to be transmitted has all the characteristics of Gaussian or quasi Gaussian noise at its 
usual location, in other words close to the origin for I = 0 and Q = 0, whereas this is 
10 precisely the location at which difficulties are greatest. 

The phase varies fastest when the signal passes close to the origin, which 
automatically makes it necessary to have a wide passband for the phase modulated 
channel. 

Furthermore, there are also sharp direction changes in the amplitude channel 
15 close to the origin, which also need a wide passband of the amplitude channel, typically 

equal to at least three times the bandwidth of the transmitted signal. 

However, the main concern of transmitter manufacturers is efficiency, which is 

usually given priority over linearity and phase distortion due to the approximate 

neutralization of the output tube. 
20 Therefore the problem with the transmission of a digital type signal cannot be 

solved by simply adding control signals on existing transmitters. It requires the design 

of appropriate transmitters, however their efficiency must be acceptable for the operator 

and they must also be able to continue to transmit in pure amplitude modulation if 

necessary, in at least one transient phase. 
25 For example, it would be possible to consider solving this problem when using a 

class A transmitter, in other words for which the transmission tube operates under 

unsaturated conditions, or to use the solution of transmitters known as DOHERTY 

transmitters. 

A class A transmitter may be considered as being a pure amplifier in which the 
30 input is modulated by a low level high frequency signal and that outputs a high level 
replica of the input signal on its output, that is directly injected into the transmitter 
antenna system. 

Unfortunately, apart from its deplorable efficiency of between 20 and 25% 
maximum, this system cannot be used for the main reason that there is no power tube 



within the useable 100 kW class, since the tubes are optimized to operate in class C in 
which energy efficiency is optimal. 

DOHERTY type transmitters use two coupled tubes operating in a high 
efficiency mode. For illustration, a 90 kW transmitter of this type marketed by RCA is 
5 still in operation in the Vatican radio broadcasting station. This transmitter comprises 
two symmetric phase modulated tubes, and an output formed by a combination of the 
outputs from the two tubes which is exclusively amplitude modulated, however with a 
residual phase modulation that is not perceptible to existing receivers on the market. In 
this case too, this assembly is dedicated to radio broadcasting in amplitude modulation 
10 with carrier residue. But economically it is not very attractive, since it requires the use 
of two transmitter output power tubes. 

The concept on which the invention is based is to agree to reduce the global 
efficiency of the transmitter for low amplitude signals while maximizing efficiency for 
higher amplitude signals which cause a greater energy consumption. 
15 This objective is achieved by modifying the excitation device of the transmitter 

power tube grid such that the behavior of the transmitter is variable as a function of the 
signal level applied to the transmitter input. 

According to the invention, the excitation device behaves like a simple linear 
amplifier when the signal to be transmitted is low amplitude, and works in saturated 
20 mode when the amplitude of the signal to be transmitted is significant. 

Under these conditions, the operating point of the transmitter power tube and its 
anode voltage are adjusted such that: 

at low amplitudes, the anode voltage is constant and is not too weak so 
that the power tube operates linearly or quasi-linearly, behaving like an amplifier of the 
25 output signal from the excitation device which also acts like an amplifier, 

at higher amplitudes, the anode voltage is modulated proportionally to 
the modulus of the signal to be transmitted. 

The purpose of the invention is to use a transmitter satisfying these criteria. 
Consequently, the purpose of the invention is a digital signals radio broadcasting 
30 transmitter comprising a power tube in which the grid is excited by a variable phase 
signal through an excitation device and in which the anode is amplitude modulated by 
the modulator output signal, the phase and amplitude of the signals applied to the grid 
and the anode of the tube respectively being representative of the phase and amplitude 
of a complex signal to be transmitted, characterized in that the excitation device has a 
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linear amplification characteristic for low signal amplitudes to be transmitted and 

operates under saturated conditions when the signal amplitude to be transmitted exceeds 

a given threshold value, such that the amplitude characteristic of the transmitter as a 

whole remains linear independently of the amplitude of the signal to be transmitted. 
5 The main advantage of the transmitter according to the invention is that it is 

simple to apply and only modifies the exciter of the power tube of standard transmitters 

if the power tube is not sufficiently linear. 

Another advantage is that it provides a simple solution to the requirement for 

linearity of the transmitter for low level signals applied to the transmitter input, the 
10 operating point of the output tube being displaced such that the amplification of the 

output tube is linear or quasi-linear. 

In principle, the global efficiency of the transmitter remains high since most of 

the time it works in the same way as in conventional solutions, in other words like a 

switch. The efficiency only also starts to drop when the power consumed is low. 
15 Constraints on the passband of the amplitude modulator are lower since the 

amplitude of the output signal always keeps a minimum determined value and does not 

have any sharp direction changes widening the pass band. 

The same is true for the exciter input modulator that no longer needs a wide 

passband, since its amplitude is very low or even zero when the signal passes close to 
20 the origin. 

Another advantage is that the approximate linearity of the transmission system, 
both in amplitude and in phase, may easily be corrected after an initial and possibly 
periodic calibration phase to determine the exact values of the Im(t), Qm(t) and A(t) 
signals to be sent to the complex exciter input modulator and to the amplitude 
25 modulator. 

Finally, the transmitter according to the invention can transmit any wave shape 
from pure digital to standard amplitude modulation, including hybrid versions 
simultaneously transmitting arbitrary proportions of the pure digital signal, the carrier 
residue with an arbitrary level and frequency, analog audio frequency signal in 
30 amplitude modulation, in single side band or in attenuated side band. 

Other characteristics and advantages of the invention will become clear after 
reading the following description with reference to the attached drawings that represent: 

Figure 1 shows the principle used in the invention to transform a transmitter 
transmitting in amplitude modulation into a transmitter transmitting digital signals, 
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Figure 2 is a graph representing a signal transmission with several amplitude and 
phase states, by a transmitter according to that shown in Figure 1, 

Figure 3 shows an embodiment of a transmitter according to the invention, 

Figure 4 contains graphs describing the amplitude of the output from the exciter 
5 used in the invention, and the amplitudes of the modulator output voltage and the 
voltage applied to the anode of the output tube as a function of the amplitude of the 
signal to be transmitted, 

Figures 5 and 6 of the amplitude and phase spectra of the signal obtained at the 
output from a transmitter conform with that shown in Figure 3. 
10 The transmitter shown in Figure 1 comprises a power tube 1, the grid of which is 

excited by an excitation device 2, and the anode of which is modulated in amplitude by 
a modulator 3. A control device 4 generates the signals necessary for phase control of 
the excitation device 2 and amplitude control of the modulator 3 starting from the real 
component I(t) and the imaginary component Q(t) of the complex signal to be 
15 transmitted. 

Phase modulation of the grid of tube 1 is achieved starting from the sine and 
cosine of the phase angle <|> calculated by the conversion device 4 and applied to the first 
operand inputs of the multiplier circuits 6 and 7. Second operand inputs of the 
multiplier circuits 6 and 7 also receive two sinusoidal signals with constant amplitude 

20 and with a frequency equal to the frequency supplied by the synthesizer 5, but for which 
the phases can be shifted by 90° with respect to each other. An adder circuit 8 adds 
signals obtained at the output from the two multiplier circuits 6 and 7 to apply a signal 
S(t) = exp(j<j>l) to the grid of tube 1 through the exciter 2, where (j>l = 4> + cot, and © = 
2nf, where f is the frequency of the synthesizer 5. 

25 The amplitude modulation of the anode of tube 1 is obtained by applying a 

signal A! proportional to the modulus of the complex signal to be transmitted through 
modulator 3, defined by the relation: 

Considering linear amplification of tube 1 in an ideal case, the combined action 
30 of the excitation device 2 and the modulator 3 must produce a signal Sj(t) defined by the 
following relation on the anode of tube 1: 
S,(t) = A, S(t) 



The signal S,(t) is then applied to a transmission antenna 9 through a matching 
device and coupling device 10. 

However in practice, the signal obtained on the anode of tube 1 has large 
distortions particularly due to low amplitudes compared with the signal applied to the 
transmitter input. This is partly due to non-linearity of the amplification curve of tube 1 
that is polarized in class C and the fact that the excitation device and tube 1 both act like 
switches in order to obtain a very good efficiency. The signal phase varies most quickly 
at low amplitudes close to zero values of the imaginary parts I and Q of the complex 
signal to be transmitted, which makes it necessary to have a very wide pass band of the 
phase modulated channel. It is also close to the origin that the amplitude modulation of 
the tube has the largest number of sharp direction changes which also require a wide 
passband of the amplitude channel, typically at least three times the band width of the 
transmitted signal. 

Furthermore, parasite capacitances between the anode and the grid of the power 
tube introduce an additional phase shift that depends on the output amplitude from the 
power tube 1. The result is distortions like those shown in figure 2, in the case of a 
transmission of a complex signal with several regularly spaced amplitude and phase 
states. 

In order to solve these difficulties, the transmission device shown in figure 3 
behaves like the device shown in figure 1 in which corresponding elements are shown 
with the same references, a power tube 1 for which the grid is excited by an excitation 
device 2 and for which the anode is modulated in amplitude by a modulator 3. The 
excitation device 2 and the modulator 3 are controlled by a control device 4. The only 
difference between the transmission device shown in figure 3 and the transmission 
device shown in figure 1 is the excitation device 2 for which the characteristic is 
practically linear at low level of the signal to be transmitted and operates in saturation 
for higher levels, the polarization of the tube 1 and the presence of a complex local 
demodulator composed of two multiplier circuits 11 and 12 coupled to the transmitter 
output to estimate the components I e (t) and Q e (t) of the transmitted signal, and by the 
presence of a signal processor, not shown, arranged on the inside the control device 4 to 
control the excitation device 2 as a function of the result that it obtains by comparing the 
real and imaginary amplitudes respectively of the signal to be transmitted and of the 
signal actually transmitted to slave the transmitted signal to the signal to be transmitted 
applied to the input of the transmitter. Depending on this result, the control device 4 
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firstly outputs the real part I m and the imaginary part Q m of a complex signal I m + j Q m to 
the operand input of two multiplier circuits 6 and 7, and secondly applies a signal A(t) 
representing its modulus at the input of the modulator 3. 

In these calculations, the amplitude A(t) of the signal applied to the input of 
5 modulator 3 is determined by a relation in the following form: 

A(t) = (V n + (i m 2 + Q m 2 ) n ) I/2n 

For n=l A(t) becomes 

A(t) = (V + (i m 2 + Q m 2 ) n ) 1/2 

and the phase angle (j) is determined by the relation 

10 e^CL+jQJ/O^ + O 

The control device 4 also determines a signal X polarizing the grid of tube 1 that 
is determined as a function of the amplitude of the complex signal I d (t) + Q d (t) of the 
signal to be transmitted. 

Figure 4 shows the amplitude h(A) of the signal obtained at the output from the 
15 excitation device 2, the amplitude g(A) of the modulation signal applied to the anode of 
the power tube 1, and the amplitude X = f(a) representative of the polarization voltage 
of the grid of tube 1, as a function of the amplitude A(t) of the signal to be transmitted. 
For low modulation signal amplitudes A(t), the grid polarization is positive and the 
anode polarization is close to Aq which makes the power tube 1 conducting, whereas for 
20 modulation signal amplitudes greater than a determined threshold value, the polarization 
voltage of the grid becomes negative and the power tube then operates in a switching 
condition at the modulation rate. 

The effect of this is that as soon as the anode voltage exceeds a determined 
value, the efficiency of the transmitter is very high and for amplitudes below this value, 
25 the efficiency of the transmitter is authorized to have correspondingly low values when 
the amplitude of the output signal itself is low, which is not annoying since in this case 
the consumed power is low. 

The curve shown in a bold line represents the amplitude at the transmitter output. 
The impact on the amplitude and phase of the signal spectrum is shown in 
30 figures 5 and 6. 
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CLAIMS 

1. Digital signals radio broadcasting transmitter comprising a power tube (1) 
in which the grid is excited by a variable phase signal through an excitation device (2) 

5 and in which the anode is amplitude modulated by the output signal from a modulator 
(3), the phase and amplitude of signals applied on the grid and anode of the tube (1) 
respectively being represented by the phase and amplitude of a complex signal to be 
transmitted, characterized in that the excitation device (2) has a linear amplification 
characteristic for low amplitudes of the signal to be transmitted and operates under 
10 saturated conditions when the amplitude of the signal to be transmitted exceeds a 
determined threshold value, so that the amplification characteristic of the transmitter as 
a whole remains linear independently of the amplitude of the signal to be transmitted. 

2. Transmitter according to claim 1, characterized in that it comprises a 
15 control device (4) to apply a low and approximately constant polarization voltage to the 

anode of the tube (1) for low amplitude signals to be transmitted with a value below a 
given threshold value, and to modulate the anode voltage proportionally to the modulus 
of the signal to be transmitted at signal amplitudes to be transmitted higher than the 
determined threshold value. 

20 

3. Transmitter according to any one of claims 1 and 2, characterized in that 
the tube (1) operates in linear amplification mode for which it is conducting when the 
amplitude of the signal to be transmitted is below the given threshold value and operates 
as a switch when the amplitude of the signal to be transmitted is higher than the given 

25 threshold value. 
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ABSTRACT OF THE DISCLOSURE 



Short wave high efficiency radio broadcasting transmitter 
for digital transmissions 

5 

The transmitter comprises a power tube (1) in which the grid is excited by a 
variable phase signal through an excitation device (2) and in which the anode is 
amplitude modulated by the output signal from a modulator (3). The phase and 
amplitude of signals applied to the grid and anode of the tube (1) respectively 

10 representing the phase and amplitude of the complex signal to be transmitted. The 
amplification characteristic of the excitation device (2) remains linear for low 
amplitudes of the signal to be transmitted and operates under saturated conditions when 
the amplitude of the signal to be transmitted exceeds a given threshold value, so that the 
amplification characteristic of the transmitter as a whole remains linear independently of 

15 the amplitude of the signal to be transmitted. 

Applications: short wave transmitters. 



Figure 3. 
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Declaration and Power of Attorney for Patent Application 
Declaration et Pouvoirs pour Demande de Brevet 

French Language Declaration 



En tant I'inventeur nomme ci-apres, je declare par le 
present acte que: 

Mon domicile, mon adresse postale et ma nationality sont 
ceux figurant ci-dessous a cote de mon nom. 

Je crois etre le premier inventeur original et unique (si un 
seul nom est mentionne ci-dessous), ou I'un des premiers 
co-inventeurs originaux (si plusieurs noms sont mentionnes 
ci-dessous) de I'objet revendique, pour lequel une 
demande de brevet a ete deposee concernant invention 
intitulee 



et dont la description est fournie ci-joint a moins 

□ ci-joint 

□ a ete deposee le . 

sous le numero de demande des Etats-Unis ou le 
numero de demande internationai PCT 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are as 
stated next to my name. 



I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the 
invention entitled 



SHORT WAVF HTCH FFFTC.TFNCY R ADTO 

RROADCASTTNC TR ANSMTTTF.R FOR DIGIT AL 
T RANSMISSIONS 

the specification of which: 
o is attached hereto. 

Xl was filed on 5 tarmary 7000 



_et modifies le 
_ (le cas ecbeant). 



as United States Application Number or PCT 
Internationai Application Number 

P f.T/FR no/00009 and was amended on 

(if applicable). 



Je declare par le present acte avoir passe en revue et 
compris le contenu de la description ci-dessus, 
revendications comprises, telles que modifiees par toute 
modification dont ii aura ete fait reference ci-dessus. 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



Je reconnais devoir divulguer toute information pertinente a 
la brevetabilite, comme defini dans le Titre 37, § 1.56 du 
Code federal des regiementations. 



I acknowledge the duty to disclose information which is 
materia! to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56. 
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French Language Declaration 



Je revendique par le present acte avoir la prionte etrangere, en 
vertu du Titre 35, § 119(a)-(d) ou § 365(b) du Code des Etats- 
Ums, sur toute demande etrangere de brevet ou certificat 
d'inventeur ou, en vertu du Titre 35. § 365(a) du meme Code, sur 
toute demande Internationale PCT designant au moins un pays 
autre que les Etats-Unis et figurant ci-dessous et, en cochant la 
case, j'ai aussi mdique ci-dessous toute demande etrangere de 
brevet, tout certificat d'inventeur ou toute demande Internationale 
PCT ayant une date de depot precedant celle de la demande a 
propos de laquelle une prionte est revenciquee 



I hereby claim foreign priority under Title 35, United States Code, 
§ 1 1 9(a)-(d) or § 365(b) of any foreign appltcation(s) for patent or 
inventor's certificate, or § 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below, and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 



Prior Foreign Appiication(s) 

Demande(s) de brevet anteneure(s) dans un autre pays. 



qq nn?an 

(Number) 
(Numero) 



(Number) 
(Numero) 



FR ANCF, 

(Country) 
(Pays) 



(Country) 
(Pays) 



12 January 1999 — 

(Day/Month/Year Filed) 
(Jour/Mois/Anne de depot) 



(Day/Month/Year Filed) 
(Jour/Mois/Anne de depot) 



Priority claimed 
Droit de oriorite 
revendiaue 

& 9 

res No 
Oui Non 



□ 

Yes 

Oui 



□ 

No 
Non 



Je revendique par le present acte tout benefice, en vertu du Titre 
35, § 119(e) du Code des Etats-Unis, de toute demande de 
brevet provisoire effectuee aux Etats-Unis et figurant ci-dessous 



I hereby claim the benefit under Title 35, United States Code, 
§ 119(e) of any United States provisional application(s) listed 
below 



(Application No.) 
(N- de demande) 



(Filing Date) 
(Date de depot) 



(Application No.) 
(N s de demande) 



(Filing Date) 
(Date de depot) 



Je revendique par le present acte tout benefice, en vertu du Titre 
35, § 120 du Code des Etats-Unis, de toute demande de brevet 
effectuee aux Etats-Unis, ou en vertu du Titre 35, § 365(c) du 
meme Code, de toute demande internationale PCT designant les 
Etats-Unis et figurant ci-dessous et, dans la mesure ou I'objet de 
chacune des revendications de cette demande de brevet n'est 
pas divulgue dans la demande anterieure americaine ou 
internationale PCT, en vertu des dispositions du premier para- 
graphs du Titre 35, § 1 12 du Code des E:ats-Unis, je reconnais 
devoir divulguer toute information pertinente a la brevetabilite, 
comme defini dans le Titre 37, § 1.56 du Code federal des 
reglementations, dont j'ai pu disposer entre la date de depot de 
la demande anterieure et la date de depot de la demande 
nationale ou internationale PCT de la preserve demande: 



I hereby claim the benefit under Title 35, United States Code, 
§ 120 of any United States application(s), or § 365(c) of any PCT 
International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code, §112, I acknowledge 
the duty to disclose information which is material to patentability 
as defined in Title 37, Code of Federal Regulations, § 1.56 which 
became available between the filing date of the prior application 
and the national or PCT International filing date of this 
application. 



PCT/FRQQ/00009 
(Application No.) 
(N 9 de demande) 



5 January 2000 
(Filing Date) 
(Date de depot) 



(Status) (patented, pending, abandoned) 
(Statut) (brevete, en cours d'examen, abandonne) 



(Application No.) 
(N e de demande) 



(Filing Date) 
(Date de depot) 



Je declare par le present acte que toute declaration ci-incluse 
est, a ma connaissance, veridique et cue toute declaration 
formulee a partir de rense:gnements ou de suppositions est 
tenue pour veridique, et de pius, que toutes ces declarations ont 
ete formulees en sachant que toute fausse declaration volontaire 
ou son equivalent est passible d'une amende ou d' une 
incarceration, ou des deux, en vertu de la Section 1001 du Titre 
18 du Code des Etats-Unis, et que de telles declarations 
volontairement fausses risquent de compramettre la validite de la 
demande de brevet ou du brevet delivre a partir de cel!e-ci. 

Page 



(Status) (patented, pending, abandoned) 
(Statut) (brevete, en cours d'examen, abandonne) 

I hereby declare that all statements made herein of my own 
knowledge are true and that ail statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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French Language Declaration 



POUVOIRS. En tant que I'mventeur cite, je designe par la 
presente i'(les) avocat(s) et/ou agent(s) suivant(s) pour qu'ils 
poursuive(nt) la procedure de cette demande de brevet et 
traite(nt) toute affaire s'y rapportant avec I'Office des brevets 
et des marquees (mentionner le nom et le numero 
d'enregistrement) 



POWER OF ATTORNEY- As a named inventor, I hereby 
appoint the following attorney(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and 
Trademark Office connected therewith: (list name and 
registration number) 



Norman F. Obion, Reg No. 24,618; Marvin J. Spivak, Reg. No. 24,913; C. Irvin McClelland, Reg. No. 21,124, Gregory J. Maier, Reg. No. 25,599; 
Arthur I. Neustadt, Reg. No. 24,854; Richard D. Kelly, Reg. No. 27,757; James D. Hamilton, Reg. No. 28,421; Eckhard H. Kuesters, Reg. No. 
28,870; Robert T. Rous, Reg. No. 29,099; Charles L. Gholz, Reg. No. 26,395; William E. Beaumont, Reg. No. 30,996; Robert F. Gnuse, Reg. 
No. 27,295; Jean-Paul Lavalleye, Reg. No. 31,451; Stephen G. Baxter, Reg. No. 32,884; Robert W. Hahl, Reg. No. 33,893; Richard L. Treanor, 
Reg. No. 36,379; Steven P Weihrouch, Reg. No 32,829; John T. Goolkasian, Reg. No. 26, 142; Richard L. Chinn, Reg. No. 34,305; Steven E. 
Lipman, Reg. No. 30,011; Carl E. Schlier, Reg. No. 34,426; James J. Kulbaski, Reg. No. 34,648; Richard A. Neifeld, Reg. No. 35,299; J. Derek 
Mason, Reg. No. 35,270, Surinder Sachar, Reg No 34,423; Christina M. Gadiano, Reg. No. 37,628; Jeffrey B. Mclntyre, Reg. No. 36,867; 
Paul E. Rauch, Reg. No. 38,591; William T. Enos, Reg. No. 33,128 and Michael E. McCabe, Jr., Reg. No. 37,182, with full powers of 
substitution and revocation. 



Addresser toute correspondance a. Send Correspondence to: 

Oblon, Spivak, McClelland, Maier & Neustadt, P.C. 

FOURTH FLOOR 

CI* u -f» or, •x vr * s ~ 2 St j*. 1 755 JEFFERSON DAVIS HIGHWAY 

ARLINGTON, VIRGINIA 22202 USA 



Adresser tout appel telephonique a Direct Telephone calls to: (name and telephone number) 

(nom et numero de telephone) 

(703)413-3000 



Nom complete de I'unique ou premier inventeur 


Full name of sole or first inventor 
Pierre-Andre LAUREHT 


June 28, 2001 


Signature de I'mventeur Date 


Inventor's signature ^ 


Date 


Domicile 


Residence 

95550 BESSANCOURT i~ R 


X FRANCE 


Nationality 


Citizenship 
French 


Adresse Postale 


Post Office Address 

114, chemin des Meuniers 




95550 BESSANC0URT 


FRANCE 


Nom complete du second co-inventeur, le cas echeant 


Full name of second joint inventor, if any 


Signature de I'mventeur Date 


Second inventor's signature 


Date 


Domicile 


Residence 


Nationality 


Citizenship 


Adresse Postale 


Post Office Address 







(Fournier les memes renseignements et la signature de tout (Supply similar information and signature for third and subsequent 

co-inventeur supplemental ) joint inventors ) 
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